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hydrogen atoms. Hydrocarbons may also include other elements, such as, but not limited to, 
halogens, metallic elements, nitrogen, oxygen, and/or sulfur. Hydrocarbons may be, but are not 
limited to, kerogen, bitumen, pyrobitumen, and oils. Hydrocarbons may be located within or 
adjacent to mineral matrices within the earth. Matrices may include, but are not limited to, 
sedimentary rock, sands, silicilytes, carbonates, diatomites, and other porous media. 



^On page 64, please delete the paragraph beginning on line 11, and substitute there for^ 



As shown in FIG. 3, in addition to heat sources 100, one or more production wells 104 
will typically be disposed within the portion of the coal formation. Formation fluids may be 
produced through production well 104. Production well 104 may also include a heat source. In 
this manner, the formation fluids may be maintained at a selected temperature throughout 

/)^~) production, thereby allowing more or all of the formation fluids to be produced as vapors. 

^ Therefore, high temperature pumping of liquids from the production well may be reduced or 
substantially eliminated, which in turn decreases production costs. Providing heating at or 
through the production well tends to: (1) inhibit condensation and/or refluxing of production 
fluid when such production fluid is moving in the production well proximate to the overburden, 
(2) increase heat input into the formation, and/or (3) increase formation permeability at or 
proximate the production well. 



In The Claims: 

Listed below is a clean copy of the amended claims. A marked-up copy indicating the 
amended sections of the claims is provided in an accompanying document. 

Please amend the claims as follows: 
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2270. (Amended) A method of treatin g a hydrocarbon containing jb m ill sii u^ omprising: 
providing heat from ope^r-Tflore^^ least a portion of the formation; and 
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allowing the heat to transfer^&m-th^-Qxxe ^^ more heat ^ tn a ^H^ct^ gfgtjnnj^thft 
formation suchJhat^^rasitTof^ majority of at least a portion of the selected section increases 
substantially uniformly. 

icnd c d - ) - 



lethod of claim 22#0, wherein the one or more heaters comprise at least 
vo heaters, and wherein superpositioironTe^§em at least two heaters pyrolyzes at least some 
hydrocarbons within the selected^eetion of the formation. 

2212. (Amejietea) The method of claim 2270, further comprising maintaining a temperature 
^thhHlie selected section within a pyrol^is temperature range, wherein the pyrolysis 



d3 
sty) 



fperature range is from about 250 °C to about 370 °C. 



"2273^-fAmended) The method of claim 2270, wherein the one oi inuie heaters-comf 
electrical heaters. 

2274. (Amended) The method of claim 2270, wjoefem the one or more heaters comprise surface 
burners. 

2275. (Amended) The metfiod of claim 2270, wherein the one or more heaters comprise 
flameless distributeixombustors. 



2276. (Amended) The method of claim 2270, wherein the one or more heaters comprise natural 
distfibuted combustors. _ 



2229^ (Amend ed^Themethod of claim 2270, wherein providing heat from the one or more 
heaters to at least the portion of formation comprises: 



heating a selected volumej3Q-o£thelTy^^ containing formation from the one or 
more heat SQureeSfwherein the formation has an average heat capacity (Cv), and wherein the 
he gfnig pvrolvzcs at l e ast some hydrocarbons with in-t he selected vo lume of the formation; and 
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wherein heating energy/day (Pwr) providedtojhe_se]^ed-vokin^ to or less than 

h*V*C v *pB, wherein^aas^ema^ and wherein an average heating rate (h) of the 
selecte d^hifneis about 10 °C/day. 



228 1 . (Amended) i He method of claim 2270, whereirupfoviding heat from the one or more 
heaters comprises heating the selected section^uch that a thermal conductivity of at least a 
portion of the selected section^-gfeater than about 0.5 W/(m °C). 




a 



22^5". (Amrrf7ftr^The meth od of clai m 2^0, further comprising producing a mixture from the 
formation, wherein the produce^Utthflure comprises a non-condensable component, wherein the 
non-condensable corjiptfnent comprises molecular hydrogen, wherein the molecular hydrogen is 
greater thaj>rfx)ut 1 0 % by volume of the non-condensable component, and wherein the 
mojsettrar hydrogenTTtess than about 80 % by volume of the non-condensable component. 




(Amended) The method of claim^2?0^ further comprising substantially uniformly 
increasing a permeability of a majority of the selected section. 



(Am^nd fri) The method of claim 22^0, further comprising producing a mixture in a 
production well, and wherein at least about 7 heatgpKtre disposed in the formation for each 
production well. 

2W1. (Amended) The method ofdaim 22^0, further comprising providing heat from three or 
more heaters to at least a portion of the formation, wherein three or more of the heaters are 
located in the formation ip/a unit of heat sources, and wherein the unit of heaters comprises a 
triangular pattern. 

23y&. (Ajp^nded) The method of claim 2^0, further comprising providing heat from three or 
more heaters to at least a portion of the formation, wherein three or more of the heaters are 
looted j n the form ation in a unit of heat sources, wherein the unit of heaters comprises a 
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pattern, and wherein a plurality of the units are repeated over an area of the formation 
t9^i5nr^ repetitive pattern of units. 




(J. J the for 



2366, 



(Amended) The method of claim 2306, wherein at least about 20 heaters are disposed in 
e^^^tion for each production well. 



Please add the following claims: 



5397r^ (Ncw) A-metho dof trea tmg -a hydiucaibun containing rormation in siti^romprising: 
providing heat from one or more heaters to at least a portipn^rTthe formation; and 
allowing the heat to transfer from one or mor^heaters to a part of the formation such that 

a porosity of a majority of the part increages-Substantially uniformly. 

5398. (New) The meAocTof claim 5397, wherein the part comprises a pyrolysis zone. 



5399. r>tew) The method of claim 5397, wherein the part comprises a pyrolysis zone proximate 
to^and/o r . su rro nn diftg-at leas t one heater. — ■ 



Jew )_The method of cl aim 53f7, wherein the one or more heaters comprise at least two 
heaters, and wherein superposition of hpaflrom at least two heaters pyrolyzes at least some 
hydrocarbons within the part of^iormation. 



5401 . (NewKPte method of claim 53^7, further comprising maintaining a temperature within 
the part wrfnin a pyrolysis temperature range, wherein the pyrolysis temperature range is from 
abori USO °C to ^ a hput 370 °C. 




3 ^^ ^ ew ^ ^^^ ^^ tjie one or mQre hea ter s comprise electrical 

/ heaters 
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6, 



5403. (New) 1 he metho3l5frt 
burners. 



xein the one or more heaters comprise surface 



5404. (New) The method of claim 5397, wherein the one or morejieafers comprise flameless 
distributed combustors. 




5405. (New) The method of claim 5397, ^hdrein the one or more heaters comprise natural 
distributed combustors. 

5406. (New) The methpd^of claim 5397, wherein the one or more heaters comprise natural 
distributed combustOTS, the method further comprising allowing oxidizing fluid to react with at 
least som^h^drocarbons within a reaction zone to generate heat in the reaction zone and 
traggfeiiiiig-t^^ reaction zone to the part. 



The method of claim 5^7, further comprising controlling a pressure and a 
teftiperature within at least a m^onty^oTEhej^of the formation, wherein the pressure is 
controlled as a function of temperaJur^Tor the temperature is controlled as a function of pressure. 



5408. (New) Thj 
average he^tfngjs 



fethod of claim 5^7, further comprising controlling the heat such that an 
the part in loss t hajx^bout 1 °C per day during pyrolysis. 



onej 



lore heaters 



5409. (New) The method of claim 5397, wherein providing heat from the i 
to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarberrcbntaining formation from the one or 
more heat sources, wherein the formatiojU^an average heat capacity (Cv), and wherein the 
heating pyrolyzes at least som^Ji^clrocarbons within the selected volume of the formation; and 

wherein heatinglmergy/day (Pwr) provided to the selected volume is equal to or less than 
h*y*C v *pj^tfhQre'm p B is formation bulk density, and wherein an average heating rate (h) of the 
selected volume isj 
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f^u\ € ( ^S577^^ew) The method of claim 53^!r, wherein allowing the heat to transfer comprises 

g heat substantially by conduction. 



GIG 



5^S". (New) Thejnetiiodjr£^iafflr5597, wherein providing heat from the one or more heaters 
comprjserfieating the part such that a thermal conductivity of at least a portion of the part is 
rthan about 0.5 W/trrr°e)— 



53J99. (New) The method oT^TaiTiT^^Z.^further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensaBleliydf^carbons having an API 
gravity of at least about 25°. 




5^7, fi 



(New) The method of claim 5^7, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises coruiensable hydrocarbons, and wherein 
about 0.1 % by weight to about 15 % by weight of ,tne condensable hydrocarbons are olefins. 




(New) The method of claim 53^7, Wither comprising producing a mixture from the 
formation, wherein the produced mixture/comprises non-condensable hydrocarbons, and wherein 
a molar ratio of ethene to ethane in th^non-condensable hydrocarbons ranges from about 0.001 
to about 0.15. 




5^&2. (New) The methocLof claim 5297. further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is nitrogen. 

5^05. (N£w) The method of claim 53^7, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
thap'about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
oxygen. 
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$jj[t fy^* S^lfa. (T^e^~-%e-ffiediQdo^ comprising producing a mixture from the 

i ,^]"\ formation, wherein the produced mixture compnseTcmidensable^hydrocarbons, and wherein less 
<3(/^ / than about 1 % by weight, when calculated on an atomic basi^/of the condensable hydrocarbons 




(New) The method of claim 5^7, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein about 5 
% by weight to about 30 % by weight of the condensable hydrocarbons comprise oxygen 
containing compounds, and wherein the o^gen containing compounds comprise phenols. 




540fT (New) The method of claim 5M7, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
greate^than about 20 % by weight pf the condensable hydrocarbons are aromatic compounds. 

5^07. (New) The method of daim 5^07, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 5 % by weight of the condensable hydrocarbons comprises multi-ring aromatics with 
more^han two rings. 

w / $ 

(New) The method of claim 53#7, further comprising producing a mixture from the 
formation, whereir/the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 0.3 Vfi by weight of the condensable hydrocarbons are asphaltenes. 

(,V* / 

/ 

5^&9. (New) The method of claim 5^7, further comprising producing a mixture from the 
formation wherein the produced mixture comprises condensable hydrocarbons, and wherein 
about 7 % by weight to about 30 % by weight of the condensable hydrocarbons are cycloalkanes. 

Spffir. (New) The method of claim 5^7, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, wherein the 
Jensable component comprises molecular hydrogen, wherein the molecular hydrogen is 
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ibout 10 % by volume of the non-condensable component, and wherein the 



molecular hydrogen is less than about 80 % 



of the non-condensable component. 



(New) The method of claim 5^f7^j*mher comprising producing a mixture from the 
formation, wherein the produced mixjdre comprises ammonia, and wherein greater than about 
0.05 % by weight of the produce^ mixture is ammonia. 



54J?f. (New) The method of claim 5^7, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia is used 
to produce fertili2!er. 

5^TC. (N^w) The method of claim 5J$7, further comprising controlling a pressure within at 
least a^jatfajority of the part of the formation, wherein the controlled pressure is at least about 2.0 
bar/ 




54j?T (New) the method ot claim :>jy /, further comprising cuntroilmgibTmaii^^ to 
produce a mixture from the formation, wherein a partial jsressHreof H2 within the mixture is 
greater than about 0.5 bar. 

5^Jk5. (New)The1nethod of claim 5397, further comprising producing a mixture from the 
formatieiCwherein a partial pressure of H2 within the mixture is measured when the mixture is 
^aH^oduclioti well 




5^HT (New) The method of c 
formation to inhibit production of 



greater than about 25. 




397, further comprising altering a pressure within the 
ydrbcarbons from the formation having carbon numbers 



(New) The method oTcl3hn-53^^further comprising producing a mixture from the 
formation and controlHngJorniSfioiTcor^ a portion of hydrogen from the 

mixture intoJheTormation. 
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<L1)|6> 4*2— 
7>£>V\ t 5^g. (N 



ew) The method of claim 5397, further comprising^, 
providing hydrogen (H2)JoJhe-heated^ection to hydrogenate hydrocarbons within the 
section; and 

ith-heat-from hydrogenation. 



portion i 



"(New) The^afethod of claim 5^t7, further comprising: 
produri#gnydrogen and condensable hydrocarbons from the formation; and 

Ifrogenating a portion of the produced condensable hydrocarbons with at least a portion 
ofdie^roduced hydrogen. 



5^2tT (New) The method of claim 5397, wherein allo^iiig^htrlleatto transfer comprises 
increasing a permeability of a majority^thg^art to greater than about 100 millidarcy. 

5^21. QfetffThe method of claim 5397, further comprising substantially uniformly increasing 
^permeability of a majority of the part. 



1 542%. (New) The method of claim 5^7, further comprising controlling the heat to yield greater 
than about 60 % by weight of cprfaensable hydrocarbons, as measured by the Fischer Assay. 

*f° / ^ 

5^23T (New) The mejftod of claim 5^f7, further comprising producing a mixture in a 
production well, ap^Twherein at least about 7 heaters are disposed in the formation for each 
production wel 



jn^oiat&laim^25rvv4terein-at leasrHbouT20Tieaters are disposed in the 

fnTj^nlff fn r produc t ion well 



"XNev 



d of claim 53^, further comprising providing heat from three or more 



heaters to at least a portion qpherbrmation, wherein three or more of the heaters are located in 
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theTx)Frnatien4i^ sources, and wherein the unit of heaters comprises a triangular 



pattern. 



%^ it 



5^o. (New) The meth^6f claim 5^7, further comprising providing heat from three or more 
heaters to at least a edition of the formation, wherein three or more of the heaters are located in 
the formationiffa unit of heat sources, wherein the unit of heaters comprises a triangular pattern, 
and whep^in a plurality of the units are repeated over an area of the formation to form a repetitive 
pattern of units. 



^01. (New) A method of treating a hydroca/bon containing formation in situ, comprising: 

providing heat from one or more heaters to at least a portion of the formation, wherein 
one or more heaters provides a heat output of less than about 1650 watts per meter; and 

allowing the heat to transfer from one or more heaters to a part of the formation such that 
a porosity of a majority of at least a portion of the part increases substantially uniformly. 

5^2#. (New) The method of claim dj^f, wherein the one or more heaters comprise at least two 
heaters, and wherein superposition of heat from at least two heaters pyrolyzes at least some 
hydrocarbons within the part of the formation. 

5^29. (New) The metho<^oFctami ^27, further comprising maintaining a temperature within 
the part within a pyro lysis temj^ratufce range, wherein the pyrolysis temperature range is from 
about 250 °C to about 370 °C. 

542&. (New) The method c/f claim 54ST, further comprising controlling a pressure and a 
temperature within at leastyas^iajojpty of the part of the formation, wherein the pressure is 
controlled as a function 91 temperature, or the temperature is controlled as a function of pressure. 

5^3"f. (New) The method of claim 5^27^ further comprising producing a mixture from the 
formation, wherein tme produced mixture comprises condensable hydrocarbons having an API 
gravity of at least about 25°. 
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501. (New) The method of claim 501, further comprising controlling a pressure within at 
least a majority of the part of the formation, wherein t|(e controlled pressure is at least about 2.0 
bar absolute. 

5^33. The method of claim 507, wherein the pan of the formation comprises a selected 
section. 

The method of claim 5^27, wherein th^part of the formation comprises a pyrolysis zone. 

5^35. The method of claim 50T, wherein the part of the formation comprises a pyrolysis zone 
proximate to and/or surrounding at least onp of the one or more heaters. 

54># (New) A method of treating a hydrocarbon containing formation in situ, comprising: 



providing heat from one\or more heaters to at least a portion of the formation; and 
allowing the heat to tranter from one or more heaters to a part of the formation such that 

an assessed porosity of any portion cjr^he part does not vary by more than about 25 % from an 

assessed average porosity of the 

5^1 . (New) The method of claim 5£?j6 y wherein a porosity of a majority of the part of the 
formation increases substantially imifonnly. 

5jfi$. (New) The method of claim 50b, wherein the one or more heaters comprise at least two 
heaters, and wherein superposition of heat from at least two heaters pyrolyzes at least some 
hydrocarbons within the part of the formation. 

5^#. (New) The method of claim 5^26, further comprising maintaining a temperature within 
the part within a pyrolysis temperature range, wherein the pyrolysis temperature range is from 
about 250 °C to about 370 °C. 
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« ^ ^ I 

j£o\C * * S^tff. (New) The method of claim 5#5o, further comprising controlling a pressure and a 
temperature within at least a majority of the part of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of pressure. 

5£4X. (New) The method of claim Sflfib, further /comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an API 
gravity of at least about 25°. 

(New) The method of claim 54-26, further comprising controlling a pressure within at 
least a majority of the part of the formation, /vherein the controlled pressure is at least about 2.0 
bar absolute. 

^S^kx (New) The method of claim 5pts6\ wherein the part comprises a pyrolysis zone. 

54^4^ The method of claim J^K> ? wheflbin the part comprises a pyrolysis zone proximate to 
and/or surrounding the two or more heaters. 

(New) A method of treating af hydrocarbon containing formation in situ, comprising: 
providing heat from a(J^§rtp(p heaters to at least a portion of the formation; and 



allowing the heat to trani ter/ 
superposition of heat from at least 
part and increases porosity in the 



^J 1 

£A4b. (New) The method 
substantially uniformly. 



of( 



vo he! 



jart. 



at least two heaters to a part of the formation such that 
ters pyrolyzes at least some hydrocarbons within the 

5, wherein the porosity of a majority of the part increases 



5^0 I $*5# 

i$#f. (New) The method of claim £445, wherein the part comprises a pyrolysis zone. 

5^4%. (New) The method of claim £44$*, wherein the part comprises a pyrolysis zone proximate 
to and/or surrounding ther heaters. 
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